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I. INTRODUCTION
Currently there are many millimeter wave utilizations for communication systems. This is evidenced by a variety of studies that have evolved to use high frequency, such as research on measuring 60 GHz millimeter wave frequency propagation using broadband voice channel [1] , and also research for cellular propagation using frequencies of 38 GHz and 60 GHz [2] . The utilization of these frequencies causes atmospheric attenuation due to the influence of water vapor and oxygen, as regulated by atmospheric attenuation standards based on ITU-R in atmosphere [3] .
In mobile communication systems, the existence of a building height between Base Transceiver Station (BTS) and Mobile Station (MS) can affect communication. The existence of such buildings can have a variety of sizes, including the height. A study utilized the existence of a building or building in its testing [2] . Other studies performed broadband millimeter wave propagation measurements for urban cellular communications [4] , estimates using Angle-of-Arrival (AoA) on the 60 GHz frequency communication path [5] , Angle-ofDeparture (AoD) and AoA estimates using mmWave FD MIMO system [6] , and accuracy of TDoA and AoA methods of localization using two stations [7] . This paper presents the use of BTS to determine the location of MS based on AoA. Communication system is formed in uplink condition between MS with BTS using communication frequency 47 GHz. Given the high frequency utilization for the growing communication and the need for increased data rates, the utilization of the millimeter wave frequency is still worth investigating. Communication propagation is formed in a state of unobstructed buildings or buildings with varying heights. The MS trajectory is on a 300-meter road model. The existence of these trajectories adjacent to the existence of buildings or buildings. Methods to calculate the influence of multiple buildings or multi-building is the method of diffraction single knife edge and multiple knife edge. The frequency used in the communication is 47 GHz. This high frequency can be affected by atmospheric attenuation. In this paper, two BTSs are used to determine the presence of MS. The analysis in this study involves the utilization of macrodiversity from two base stations for the determination of MS locations. Comparison of methods for determining the location of this MS is the first to use the best SNR selection between the two base stations. The second uses localization techniques. Several results are indicated by the percentage ratio of the coverage area of the communication between the two methods and the comparison of the percentage error values between the two methods.
II. METHODOLOGY Communication system modeling used is the relationship between the BTS and the MS. The determination of the MS location is determined using the AoA method. The mechanism of communication propagation is modeled by the environment of the building. Single knife edge and multiple knife edge methods are used to determine the propagation of such communications. The communication frequency used is 47 GHz. The utilization of 47 GHz frequency which is a millimeter wave for communication system continues to grow. This high frequency can be affected by atmospheric attenuation. Some of the atmospheric attenuation is the influence of water vapor density and oxygen. Fig. 1 shows atmospheric attenuation [3] , with air pressure characteristics of 1.013 hPa, temperature 15 o C, and water vapor density of 7.5 g m-3. Equation (1) consists of, , the atmospheric attenuation specification (dB / km), d, is the Line-Of-Sight (LOS) distance (km). Equation (2) shows the value of , which consists of and with is water vapor attenuation, whereas is oxygen attenuation.
The condition of the communication environment is modeled by the existence of buildings, BTS, and MS. in uplink conditions, with MS transmit power used for 1 watt. Equation (3) is the noise value (N), which is formed from the Boltzman (K) constant, bandwidth (B), standard noise temperature (To), and noise figure (F) [8] . The noise figure used is 7 dB and the bandwidth used is 200 MHz. = .
The calculation of pathloss value refers to (4). The equation is the Friis equation, which consists of several values, such as the gain of the transmitting and receiving antennas [8] . L represents loss, GT is the gain transmitter (dB), GR is the gain receiver (dB), d represents the communication distance, and λ is the wavelength (m). At (5) the signal-to-noise-ratios (SNR) is shown in dB and s is the signal, also in dB. 
= . Fig. 2 shows the modeling of a woven environment. The building variations used for environmental modeling can be shown in Fig. 3 . The width of the road is modeled as far as 24 meters. The width of the road consists of the following two streets with the presence of sidewalks on both sides. The height of the BTS is modeled as high as 30 meters. The MS height is modeled at a height of 1.5 meters, while the distance between the BTS is modeled as far as 400 meters.
The propagation mechanism of multi-purpose or multibuilding communication can be modeled using the single knife edge and multiple knife edge diffraction methods, as in Fig. 4 [8] . Equation (6) shows the calculation of the effect of the knife edge diffraction. Furthermore, the results are taken into account with Fresnel zones. Parameter v is a FresnelKirchhoff diffraction parameter, λ is the wavelength (m), h is the height of the diffraction point (m), also 1 and 2 is the distance between the transmitter or receiver to the diffraction point (m) [9] . = ℎ�
The AoA mechanism is shown in Fig. 5 . In the picture indicated angle parameter of downlink and uplink condition between BTS with MS, with Ω ms is an angle between LOS BS or BTS and MS. MS broadside δ n,AOA is n (1 ... N) path for LOS AoA θ o,MS. and v is velocity vector [10] . Research conducted focuses on uplink conditions with propagation barriers in the form of variations of buildings that have varying heights.
III. RESULTS
This section discusses the results of the study. The research undertaken focuses on determining the MS locations based on the angle of the AoA. SNR values are obtained from the propagation results of uplink communication conditions with multi-building blocks and atmospheric attenuation. The multibuilding obstacles in this study were analyzed using the knife edges and multiple knife edges.
The results are shown in Fig. 6 . The figure shows an AoA angle formed from each MS movement on the MS path. The MS trajectory is 300 meters or 300 points. Each point is a communication point between BTS and MS. AoA values form the basis for MS location determination. The SNR value is shown in Fig. 7 . SNR value of BTS 1 is shown in blue, while SNR of BTS 2 is shown in red. SNR values seem to be complementary when SNR decreases between BTS 1 and BTS 2. Techniques macrodiversity using BTS more than one can help overcome the decrease in SNR value on other BTS. The analysis presented in this research is to determine the location of the MS using two methods. The first method is the location of the MS based on the best SNR between the two base stations, and the second method is the localization technique.
In Fig. 8 , it is indicated the location of the MS using the first method and the second method. The MS positioning results for the first method are shown in blue, while the second method is shown in red. In the picture, it can be seen several dots of blue and red color overlap each other. Some of the data show the MS travel is 10 meters, the location of the MS using the first method is 307.78 meters and using the second method is 307.78 meters. When the MS travels 80 meters, the location of the MS using the first method as far as 304.26 meters and second method as far as 304,26 meters. From the data, there is a similarity in the MS location determination. Several points do not connect each other, between the blue dots with red dots, it indicates the distance or location of the MS using the first method. The second method has a value difference that is quite high. Some of the data are when the MS reaches 180 meters. The location of the MS using the first method is 303.6 meters. The second method is 303.69 meters. When MS travels as far as 290 meters, the location of the MS using the first method is 304.11 meters. The second method is 303.73 meters.
More detail determining MS location is shown in Fig. 9 . It appears that some of the data have distances that are relatively close such as when the MS travels 10 meters, indicating the location of the MS using the first method of excess distance of 5.79 meters and the second method of the excess distance of 5.79 meters. When the MS travels 80 meters, the location of the MS using the first method of excess distance is 4.4 meters. The second method of excess distance of 4.4 meters. Some data show relative further distance between the first method and the second method, when the MS travels 180 meters, the location of the MS uses the first method of the excess distance of 2.19 meters. The second method of the excess distance is 1.7 meters. When the MS travels 290 meters, the location of the MS using the first method of excess distance is 3.82 meters. Furthermore, the second method of the excess distance is 2.1 meters. Fig. 10 shows the percent error value of the excess distance from the actual MS location, using the first method and the second method. For more details, see Fig. 11 . The figure shows some data when the distance from BTS 1 and BTS 2 is relatively close, for example when the MS travel is 10 meters, using the first method, it is obtained the percentage error of journey 180 meters, with the first method it is obtained error of 0.73%, while the second method of error percentage of 0.57%. When the MS travel s 290 meters, the first method generates an error of 1.27%, while the second method gives an error of 0.69%. Fig. 8 Results of the determination of MS location using method 1 and 2. Fig. 9 The distance over the MS location should be.
IV. DISCUSSION This section discusses the test results from the MS location determination. The communication frequency used is 47 GHz. The utilization of such frequencies can be affected by atmospheric attenuation. Communication process used is in uplink condition. The environment of communication propagation is faced with the existence of buildings. MS moves on track of 300 meters or to 300 points. As a result, the BTS 1 shows the number of points of 225 points or 75%, and on BTS 2 with 233 points or 77.67%.
The fully building conditions were analyzed using single knife edge and multiple knife edge diffraction methods. The location of the MS is based on the angle of AoA. Two BTSs were used for MS location determination. The macrodiversity of both BTSs has an effect on the improvement of the SNR. The determination of the location of the MS was done by comparing two methods, namely the first method of selecting the best SNR value between the two base stations, and the second method using the localization technique. Results of the area covered from both base stations generate 255 points from 300 points or 71.4%. Differences from both methods can be considered from the percentage of error. The average error value of the first method is 0.95%, while the average error value of the second method is 0.78%, thus it is shown that the method using localization technique in determining the MS location is better. Fig. 10 The percentage error value of excess distance from the MS location should be. Fig. 11 The percentage value of excess distance error when distance from base stations 1 and base 2 is relatively close together.
V. CONCLUSION The determination of the MS location is based on AoA. The MS moves on track of 300 meters. The communication environment is modeled in the presence of buildings. The modeling of the buildings is formed with different heights and altitudes. The diffraction mechanisms used for the environment are single knife edges and multiple knife edges. The communication frequency used is 47 GHz. In communication systems, the use of such frequencies can be affected by the atmospheric attenuation. For location determination MS used two BTS. The role of macrodiversity of both base stations is used to maintain communication. For the determination of the location of MS, it is used the comparison of two methods, namely the method of selecting the best SNR and methods of localization techniques. In the best SNR selection method, from the two base stations, the average error rate is 0.95%, while the localization technique method gives an average error rate of 0.78%. Thus, methods that utilize localization techniques result in the determination of the MS locations with better error values.
